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&RQGLWLRQVIRUDK\SRWKHWLFDOEUDQFKHGSLSHOLQHV\VWHP
$K\SRWKHWLFDOEUDQFKHGSLSHOLQHV\VWHPHTXLSSHGZLWKWKUHHSLSHOLQHVHJPHQWVDOHDNDJHEORFNDJHDQGFRQWURO
YDOYHDWWKHHQGRIWKHSLSHOLQHZDVDVVXPHGIRUWKHWUDQVLHQWDQDO\VLVDVVKRZQLQ)LJ7KHLQWHUQDOGLDPHWHURI
WKHSLSHOLQHZDVP7KHZDYHVSHHGZDVDVVXPHGWREHPVDQGWKHSLSHOLQHOHQJWKVIRUVHJPHQWVDQG
ZHUHDQGPUHVSHFWLYHO\7KHORFDWLRQVIRUWKHOHDNDJH[DQGEORFNDJH\ZHUHDQGP
UHVSHFWLYHO\7KHVWHDG\IORZUDWHZDVȡPVDQGWKHDVVXPHGOHDNTXDQWLWLHVZHUHDQGRIPHDQ
IORZUDWH7KHFURVVVHFWLRQIRUWKHEORFNDJHZDVDVVXPHGWREHRILQQHUGLDPHWHUDQGWKHFRUUHVSRQGLQJRULILFH
ORVVFRHIILFLHQWNZDV>@IRUWKHHVWLPDWLRQRIȞ+7KHPD[LPXPIUHTXHQF\IRUWKHLPSHGDQFHEDVHGDQDO\VLV
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ZDVUDGV7KHQXPEHURIVDPSOHVIRUWKHIDVW)RXULHUWUDQVIRUPZDV7KHYDOYHDFWLRQZDVVSHFLILHGWREH
DOLQHDUFORVXUHIURPĲ WRĲ ZKHUHĲLVUHODWLYHRSHQLQJRIYDOYH$ZDWHUKDPPHUZDVLQWURGXFHGE\DUDSLG
FORVXUHVRIWKHFRQWUROYDOYHDWWKHHQGRIWKHSLSHOLQHV\VWHP
5HVXOWDQG'LVFXVVLRQ

D E
)LJ1RUPDOL]HGSUHVVXUHYDULDWLRQDWWKHHQGRIWKHEUDQFKHGSLSHOLQHV\VWHPIRUIUHTXHQF\GHSHQGHQWIULFWLRQPRGHODDQGDFFHOHUDWLRQ
EDVHGIULFWLRQPRGHOEIRUOHDNDJHFRQGLWLRQVRIDQGRIPHDQGLVFKDUJH
)LJDDQGEVKRZVWKHWLPHVHULHVRISUHVVXUHSUHGLFWLRQVDWWKHHQGRIWKHSLSHOLQHV\VWHPZKHQWKHSLSHOLQH
V\VWHPKDGOHDNDJHVDQGRIWKHPHDQGLVFKDUJHEDVHGRQHTXDWLRQVDQGUHVSHFWLYHO\7KH
LPSDFWVRIWKHOHDNDJHDQGEORFNDJHDUHFRPELQHGZLWKWKHSUHVVXUHZDYHUHIOHFWLRQIURPWKHXSVWUHDPUHVHUYRLUDQG
WKHGHDGHQGRIWKHEUDQFKHGSLSHVHJPHQW7KHLPSDFWRIWKHOHDNDJHTXDQWLW\RQWKHSUHVVXUHYDULDWLRQDSSHDUVWR
EHPLQRUERWKLQWKHIUHTXHQF\GHSHQGHQWIULFWLRQDQGLQVWDQWDFFHOHUDWLRQEDVHGXQVWHDG\ILFWLRQDVVKRZQLQ)LJV
DDQGEUHVSHFWLYHO\
8VLQJWKHSUHVVXUHVHULHVDWWKHHQGRIWKHSLSHOLQHV\VWHPIURPWKHIRUZDUGWUDQVLHQWDQDO\VLVVKRZQLQ)LJ
PHWDKHXULVWLFRSWLPL]DWLRQVZHUHSHUIRUPHGIRUWKHWKUHHGLIIHUHQWOHDNDJHTXDQWLWLHV7KHERXQGVIRUWKHDEQRUPDOLW\
ORFDWLRQZHUHEHWZHHQDQGWKHFRUUHVSRQGLQJSLSHOLQHOHQJWKVDQGWKHOHDNDJHTXDQWLWLHVDQGORVVFRHIILFLHQWVZHUH
RSWLPL]HGIRUVHDUFKLQJUDQJHVRIRIWKHUHDOYDOXHV&RQVLGHULQJWKHFKDUDFWHULVWLFVRIWKHVHDUFKSDUDPHWHUV
WKHSRSXODWLRQVL]HZDVDQGWKHPD[LPXPJHQHUDWLRQZDV2WKHUSDUDPHWHUVVXFKDVWKHPXWDWLRQSUREDELOLWLHV
DQGFURVVRYHUSUREDELOLW\ZHUHGHWHUPLQHGDFFRUGLQJWRWKHUHFRPPHQGDWLRQ>@
7DEOH7KHOHDNDJHDQGEORFNDJHFDOLEUDWLRQVXVLQJLPSHGDQFHPHWKRGHPSOR\LQJVWHDG\IULFWLRQPRGHO
3DUDPHWHUV
5DWLROHDNGLVFKDUJH
OHDNDJHORFDWLRQ
P
OHDNTXDQWLW\
PVHF
EORFNDJHORFDWLRQ
P
EORFNDJHFRHII
 
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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
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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
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
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

 







7KHQXPEHUVLQEUDFNHWVDUHUHDOOHDNDJHDQGEORFNDJHLQIRUPDWLRQ



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7DEOH7KHOHDNDJHDQGEORFNDJHFDOLEUDWLRQVXVLQJLPSHGDQFHPHWKRGHPSOR\LQJ6XRDQG:\OLH¶VDSSURDFK6XRDQG:\OLHRIIUHTXHQF\
GHSHQGDQWIULFWLRQPRGHO
3DUDPHWHUV
5DWLROHDNGLVFKDUJH
OHDNDJHORFDWLRQ
P
OHDNTXDQWLW\
PVHF
EORFNDJHORFDWLRQ
P
EORFNDJHFRHII
 







 




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

 
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





7KHQXPEHUVLQEUDFNHWVDUHUHDOOHDNDJHDQGEORFNDJHLQIRUPDWLRQ
7DEOH7KHOHDNDJHDQGEORFNDJHFDOLEUDWLRQVXVLQJLPSHGDQFHPHWKRGHPSOR\LQJ%UXQRQH¶VDSSURDFK%UXQRQHHWDORIXQVWHDG\IULFWLRQ
PRGHO
3DUDPHWHUV
5DWLROHDNGLVFKDUJH
OHDNDJHORFDWLRQ
P
OHDNTXDQWLW\
PVHF
EORFNDJHORFDWLRQ
P
EORFNDJHFRHII
 







 







 







7KHQXPEHUVLQEUDFNHWVDUHUHDOOHDNDJHDQGEORFNDJHLQIRUPDWLRQ

7DEOH  SUHVHQWV DEQRUPDOLW\ FDOLEUDWLRQV XVLQJ WKH VWHDG\ IULFWLRQPRGHO IRU WKH ORFDWLRQ DQG TXDQWLWLHV 7KH
SUHGLFWLRQVIRUERWKWKHOHDNDJHORFDWLRQDQGTXDQWLW\DQGEORFNDJHORFDWLRQDQGORVVFRHIILFLHQWDJUHHGZHOOZLWKWKH
UHDO YDOXHV RI WKH DEQRUPDOLWLHV IRU WKH WKUHH GLIIHUHQW OHDNDJH FRQGLWLRQV 7KH FDOLEUDWLRQV XVLQJ WKH IUHTXHQF\
GHSHQGHQWPRGHO>@DUHSUHVHQWHGLQ7DEOH7KHSUHGLFWLRQVRIWKHEORFNDJHORFDWLRQDQGORVVFRHIILFLHQWVKRZ
QRWDEOHXQFHUWDLQW\XQGHUUHODWLYHO\VPDOOOHDNDJHFRQGLWLRQV7DEOHOLVWVWKHFDOLEUDWLRQVXVLQJWKHDFFHOHUDWLRQEDVHG
XQVWHDG\ILFWLRQPRGHOV>@7KHORFDWLRQVRIOHDNDJHDQGEORFNDJHZHUHGLIILFXOWWRSUHGLFWEXWWKHFDOLEUDWLRQVIRU
WKHOHDNTXDQWLWLHVDQGORVVFRHIILFLHQWVZHUHPRVWDFFXUDWH7KLVPD\EHDVVRFLDWHGZLWKWKHIDFWWKDWWKHSKDVHODJ
WKDWRULJLQDWHGIURPWKHFRQYHFWLYHDFFHOHUDWLRQWHUPFRXOGEHDPSOLILHGE\WKHGHDGHQGRIWKHEUDQFKHGSLSHOLQH
VWUXFWXUH
&RQFOXVLRQ
$QLQYHUVHWUDQVLHQWDQDO\VLVRIDEUDQFKHGSLSHOLQHV\VWHPZLWKOHDNDJHDQGEORFNDJHZDVSHUIRUPHG,QRUGHUWR
LPSOHPHQWWKHSUHVVXUHUHVSRQVHVLQWKHIUHTXHQF\GRPDLQDQDO\WLFDOGHULYDWLRQVIRUWKHSUHVVXUHKHDGDQGGLVFKDUJH
LQWKHIUHTXHQF\GRPDLQZHUHSUHVHQWHGIRUDEUDQFKHGSLSHOLQHV\VWHPWKDWFRQWDLQHGDEQRUPDOLWLHV7KHERXQGDU\
FRQGLWLRQVIRUERWKDUHVHUYRLUDQGGHDGHQGZHUHLPSOHPHQWHGZKLFKDOVRSURYLGHVLPSOHFRQGLWLRQVIRUGHYHORSLQJ
LPSHGDQFHH[SUHVVLRQV7KHLPSDFWVRIXQVWHDG\IULFWLRQERWKIURPWKHLPSDFWUHVXOWLQJIURPYHORFLW\SURILOHVZLWK
WZRGLPHQVLRQDOGLVWULEXWLRQVDQGWKDWUHVXOWLQJIURPLQVWDQWDFFHOHUDWLRQZHUHLQWHJUDWHGLQWRWKHGHYHORSPHQWRIWKH
KHDGDQGGLVFKDUJHH[SUHVVLRQLQWKHIUHTXHQF\GRPDLQ5HVSRQVHIXQFWLRQVIURPWKHWLPHGRPDLQUHVSRQVHVZHUH
LQWHJUDWHG LQWR D PHWDKHXULVWLF FDOLEUDWLRQ VFKHPH IRU LQYHUVH WUDQVLHQW DQDO\VLV 8VLQJ DQ REMHFWLYH IXQFWLRQ WR
PLQLPL]HWKHGLIIHUHQFHRIVTXDUHVEHWZHHQWKHPHDVXUHPHQWDQGRSWLPL]HGSUHVVXUHKHDGWKHLPSXOVHUHVSRQVHEDVHG
FDOLEUDWLRQFRXOGGHWHFWWKHORFDWLRQVDQGPDJQLWXGHVRIWKHDEQRUPDOLWLHV7KHFDOLEUDWLRQUHVXOWVIRUGLIIHUHQWIULFWLRQ
PRGHOVLQGLFDWHGDGLIIHUHQFHLQWKHVWUHQJWKDQGZHDNQHVVRIHDFKIULFWLRQFRQVLGHUDWLRQZKLFKFRXOGEHH[SODLQHG
E\WKHGLVWLQFWSUHVVXUHDWWHQXDWLRQFKDUDFWHULVWLFVLQFRQMXQFWLRQZLWKWKHERXQGDU\FRQGLWLRQ
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
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*7*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